Comparative HPLC, SDS-PAGE, and immunoblot analyses of dental enamel proteins.
The primary structures of amelogenins expressed from different genes vary because of DNA sequence divergence and variations in alternative RNA splicing. The pattern of splicing is unique for each amelogenin gene yet investigated, even when two copies of the gene are expressed in the same cell. Despite the high conservation of amelogenin sequences, diversity in the pattern of RNA splicing leads to significant differences in the number and character of amelogenin isoforms in the developing enamel matrix. Since conservation of molecular structure is an indicator of functional significance, we compared enamel protein preparations from rat, porcine, rabbit, and opossum developing tooth organs. Enamel extracts were fractionated by reversed-phase high-performance liquid chromatography (HPLC) and analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). Western blot analyses were performed with polyclonal antibodies raised against recombinant murine amelogenin and the polypeptide encoded by murine exon 4. The opossum enamel extract produced the simplest chromatogram, suggesting that fewer proteins are secreted into the developing enamel matrix. The predominant opossum amelogenin has an apparent molecular mass of 28 kDa and reacts strongly with the recombinant amelogenin antibody but is not recognized by the murine exon 4 antibody. Opossum amelogenin mRNA was amplified with murine amelogenin primers specific for the amino- and carboxyl-terminal coding regions. The mobility of the amplification products on 4% agarose gels indicates that the leucine-rich amelogenin polypeptide (LRAP) is expressed in the opossum and that the major amelogenin is larger than its homologue in the mouse. We conclude that the alternative splicing of amelogenins pre-dates the metatherian and eutherian divergence over 100 million years ago.